Introdução: A acne, apesar de caraterística no adolescente, afeta frequentemente o adulto. Em Portugal, não são conhecidos estudos sobre a prevalência da acne no adulto, nomeadamente observada nos grandes centros populacionais. Os objetivos deste estudo foram estimar a prevalência da acne nos utentes dos serviços de cuidados de saúde primários, as suas características, incluindo fatores de risco para início e/ou agravamento, além de coletar informação relacionada com a automedicação e/ou tratamento prescrito. Material e Métodos: Aplicação de questionário e exame físico a amostra composta por adultos entre os 20 -60 anos de idade que visitaram, em dias aleatórios, cinco centros de saúde da área do Grande Porto. Resultados: Dos 1 055 adultos avaliados, a prevalência estimada de acne foi de 61,5%. Apenas 36,8% dos portadores estavam cientes da sua condição e somente 25% afirmou ter procurado tratamento. Mais de metade dos fumadores (62,3%) apresentavam acne. A zona mais afetada foi a região malar, diferindo da forma adolescente da doença. Discussão: A prevalência encontrada de acne foi mais elevada do que em outros estudos. A acne aparentou estar relacionada com a ingestão calórica aumentada, tabagismo, consumo de leite gordo ou meio gordo, hirsutismo, alopécia e seborreia. Conclusão: No contexto dos cuidados de saúde primários, mais de metade dos adultos eram portadores de acne. Estes números demonstram o quão importante pode ser a prevenção e intervenção pelos profissionais dos cuidados de saúde primários, tanto para a redução de eventuais factores de risco como para a intervenção terapêutica e consequências psicossociais relacionadas com a acne. Palavras-chave: Acne Vulgaris/epidemiologia; Adulto; Cuidados de Saúde Primários; Portugal; Prevalência.
INTRODUCTION
Acne commonly affects adolescents and youngsters worldwide. In Portugal, acne prevalence is greater than 80% (patients aged 12 -24 years). However, adults are frequently affected by this condition. [1] [2] [3] This skin disease is estimated to affect 94% of the global population at one time, making it the eighth most prevalent disease worldwide. 4 Adult acne is either acne that started in adolescence and continued into adulthood or late-onset acne (appearing after 20 or even 50 years of age).
2 Although study methods were not identical (namely concerning age ranges), estimated acne prevalence in studies already exceeded 40%, 5 particularly in relatively recent studies, 2 reflecting an increasing trend in the number of patients affected by this condition.
2,4
Acne lesions and scars may cause psychological and emotional distress (depression and anxiety) comparable to those caused by chronic diseases such as diabetes, asthma, arthritis and epilepsy, both in adolescents and adults.
2

MATERIAL AND METHODS
Data collected at five health centers in the Greater Porto concerned a convenience sample of patients aged 20 -60 years who randomly visited these health centers for reasons other than skin conditions. The patient sample (n = 1,055) was selected from a total population of 85,855 subjects, on a proportional basis, considering the number of patients registered in each healthcare center (quota sampling).
The protocol was approved by the Ethics Committee of the Regional Health Authority; written informed consent was obtained from each participant.
Data was collected by 4 th year medical students from Abel Salazar's Institute for Biomedical Sciences, using questionnaires answered by health center patients, from January through April to exclude the modifying effects of UV light. The students involved received intensive prior training (theoretical and practical) concerning specific topics related to acne; training sessions were organized and provided by the study's dermatologist.
Acne was graded according to the Pillsbury scale. The (confidential) questionnaire was divided into two sections. The first part was filled by the patients themselves and contained questions regarding biographic data, dietary habits, present or past acne treatments, seasonal variation, acne location, facial hygiene-related questions and familial data regarding acne. The second part, which consisted of specific questions and an objective examination of the skin on the face and neck, was performed by observers in a private office, whose results were accurately recorded. A small pilot study was conducted beforehand to ensure validity. The data were compiled and processed by the SPSS software, version 17.0. Statistical analysis involved a 95% confidence interval. During analysis, when the assessed data revealed a non-normal distribution, nonparametric tests were used.
RESULTS
A total of 1,055 questionnaires/examinations were collected, corresponding to 779 women (73.7%) and 276 men (26.3%). Age distribution by strata is shown on Table 1 .
Acne was observed in 61.5% (n = 648) of patients. About 63.2% of all women had some grade of acne, while 56.8% of men showed some form of the disease. To ensure a greater level of reading-ease, prevalence by age and sex is shown in Table 1 . These values require some insightful reflection and discussion which will be held below. Patient distribution by acne grade is shown in Table 2 .
No significant differences in acne prevalence were found between men (56.8%) and women (63.2%) (p > 0.05; OR = 0.752 [0.561 -1.001]; χ 2 = 2.443). No differences were found between genders regarding acne severity (grade) (p = 0.236; Kruskal-Wallis χ 2 = 5.545). Only 36.8% of patients affected by acne were aware of this condition; awareness increased with acne severity: 5%, 19%, 49%, 90% and 100% of patients for grades zero to four, respectively.
Acne onset was reported as follows: 1% of women reported onset at 1 -9 years old (y.o.); 93% of men versus 88% of women say onset happened from 10 -19 y.o.; 5% of men and 8% of women report acne onset from 20 -29 y.o.; 2% of men versus 3% of women report acne onset from 30 -39 y.o.. No values were reported in the higher age strata.
The following results were observed regarding consumption of foods usually associated with perceived acne worsening: chocolate -49%; olives -41%; fried foods -29%; alcohol -8%; nuts -6%.
A statistically significant relationship between fast-food consumption and acne was observed (p < 0.001; Kendall's Regarding perceived seasonal changes, 22% of patients found their acne to worsen in the winter, whereas 12% believed it improved and 62% found no changes. A total of 44% of subjects reported an improvement in the summer, whereas 14% found this condition worsened and 39% reported no changes. Only 3% of patients found acne to worsen in the spring, whereas 17% found this condition to improve and 62% found no changes. Finally, 70% of patients found no changes in the autumn, whereas 8% found acne to improve and 19% found it to worsen.
Only 25% of acne patients reported to have sought some kind of treatment, corresponding to an average monthly cost of € 24.98 and average treatment duration of 3 years. Treatment consisted of facial cream in 71% of patients, oral medication in 10%, and a combination of facial cream, body cream and tablets in 19% of patients. Benzoyl peroxide was the main active ingredient, being referred by 14% of facial cream users.
Subjects were qualitatively inquired about the perceived impact of acne in their lives, in a professional, social and personal set. The results are available in Table 3 .
The prevalence of acne in patients who didn't drink milk or drink skimmed milk is 56.6%, whereas in those who drink semi-skimmed or whole milk is 63.4%. For these values a statistically significant difference was observed: acne was more prevalent in subjects who drink semi-skimmed (reduced-fat) milk or whole milk, compared to subjects who do not drink milk or drink skimmed (fat-free) milk (p = 0.025; OR = 1.33 [1.03 -1.70]; χ 2 = 5.156). From the same results, we also found that subjects who drink semi-skimmed or whole milk have a 1.33 times higher risk of acne than those who drink skimmed milk or do not drink milk at all.
Acne was observed in 62.3% of smokers. A dosedependent relationship between acne severity and the average number of cigarettes smoked everyday was found The number of pustules increased with acne severity; a statistically significant relationship was observed between acne severity and lesion type (p < 0.001; Kendall's taub = 0.344). Atrophic scars were present in 18.6% of acne patients, 19 .0% in women and 16.9% in men. A positive correlation between scarring and acne grades was found (p < 0.000; Kendall's tau -b = 0.304).
This study also revealed a statistically significant relationship between seborrhea and acne: 79.2% of subjects with seborrhea also had acne, whereas acne only affected 50.4% of subjects without seborrhea (p < 0,001; OR = 3.8 [2.80 -5.04]; χ 2 = 84.0). This means that subjects with seborrhea have a 3.8 times higher risk of acne.
Women with alopecia have a 3.5 times higher risk of acne. Acne was observed in 83% of women with alopecia, A significant relationship was observed between acne severity (grade) and perceived worsening of lesions during the menstrual period (p < 0.001; Kendall's tau -b = 0.219).
DISCUSSION
Acne prevalence
Acne prevalence (61.5%) was relatively high compared to the values observed in other studies.
2 Some of these discrepancies may, to some point, be explained by the chosen sampling method: a convenience sample. Further considerations will be held bellow. Although higher acne frequencies in women are reported, no statistical differences in acne prevalence were found between men (56.8%) and women (63.2%) in this study. Only 36.8% of patients affected by acne were aware of this condition, with awareness increasing with severity (grade). Such finding goes according to our prevalence report.
2 As we mentioned, our prevalence values seem higher than those previously reported.
2 In fact, careful statistical analysis and an attentive eye show that the values we obtained are very close to those in the mentioned study. Such study was based on self-report, by patients who were randomly present in a university campus and by patients in the waiting areas on the campus's medical center clinics.
The absence of medically trained personnel to confirm findings may mean that some lesions/features found in acne may have been under-reported, leaving milder acne grades unnoticed. When we compared our apparently 'inflated' prevalence values, while leaving only acne graded I patients out of calculus, we both confirmed and added information to the original Collier et al 2 study: milder acne grades or symptoms may be socially undervalued, neglected, or even accepted without triggering any reference to acne, which results in an artificially lower acne prevalence. In our study, only 5% of the 1,055 individuals were aware of having grade I acne, that was present in 37.5% (n = 396) of patients.
Taking such variation into account, our values become very close to those by Collier et al 2 from 20 -29 y.o., the prevalence is 43.8% for men versus 40.0% for women; from 30 -3 9 y.o., the prevalence is 16.5% in men versus 26.2% in women; from 40 -49 y.o., the prevalence is 7.7% in men versus 16.4% in women; and from 50 -60 y.o., the prevalence is 16.7% in men versus 4.7% in women. The direct evaluation by properly trained observers appears to expose previously unnoticed grade I acne patients. Our prevalence values show consistent diminishing such as those in the study previously mentioned. Though not tested in this study, the high prevalence in men from 50 -60 y.o. may be explained by an increasing prevalence of benign prostate hyperplasia, which can be co relatable to increased dihydrotestosterone levels, 7 known to contribute to acne pathophysiology. We can only postulate whether women may have had their real prevalence masked by hormonal contraceptive birth control methods or hormonal replacement therapy.
2,8-11
Diet and tobacco use
No prior studies evidence a direct relationship between isolated foods and acne onset/worsening. However, a hypercaloric diet appears to have considerable influence on this condition. 12 The results of this study appear to support this theory, since a relationship between fast-food consumption (nutritional behaviour indicator) and acne was found. According to previous studies, diet influences sebum composition and secretion frequency.
12,13 One study reported an average of 40% decrease in sebum secretion and changes to the lipid composition of the skin following prolonged low-calorie diets.
14 A study conducted using labelled exogenous fatty acids, revealed that a small percentage of these acids is taken up as linoleic acid, which undergoes beta-oxidation. 12, 15 This type of oxidation is related to sebaceous gland function and differentiation.
12,15
Therefore, sebaceous glands effectively use fatty acids from the bloodstream to produce sebum. 12, 15 Meanwhile, a review of several articles mentions that such relation may not exist.
16
A recent study reports that chocolate and sweets are associated with acne, but failed to investigate the respective roles of sugar, lipids and milk. 17 Previous works support that milk may induce acne, since it contains 5-alpha-pregnanedione and 5-alpha--androstenedione, which are converted into dihydrotestosterone (DHT) (the primary acne-producing hormone in humans) by enzymes found in pilosebaceous units.
18
Additionally, insulin-like growth factor (IGF-1) levels in adolescents and young adults are similar to those found in adults with acne. Milk also contains IGF-1, thus increasing endogenous IGF-1 levels.
19,20 A previous study found a relationship between increased consumption of skimmed (fat-free) or low-fat milk and increased acne severity in adolescent boys (9 -15 y.o.) . 21 This may be explained by the increased plasma IGF-1 levels found in these subjects.
22
The recently discovered nuclear transcription factor FoxO1, seems to be a key mediator in acne pathophysiology.
23,24
Elevated growth factors during puberty and persistent growth factor signals like IGF-1 and insulin (like those due to a Western lifestyle), stimulate the export of FoxO1 out of the nucleus into the cytoplasm via activation of the phosphoinositide-3-kinase (PI3K)/Akt pathway. 23, 24 The genes and nuclear receptors involved in acne pathogenesis are disinhibited, leading to increased androgen receptor-mediated signal transduction, increased cell proliferation of androgen-dependent cells, induction of sebaceous lipogenesis and upregulation of Toll-likereceptor-2-dependent inflammatory cytokines, leading to known acne physical features. 20, 23, 24 In the present study, a non-significant increase in acne prevalence was observed in subjects who drink the discussed types of milk, compared to those who do not drink milk at all; a statistically significant increase in the risk of developing acne was observed in subjects who drink semi-skimmed (reduced-fat) or whole milk, compared to subjects who do not drink milk or drink skimmed (fat-free) milk. This relationship is possibly explained by the fact that the mentioned hormones are predominantly found in the fat fraction of milk. 20, 25 Nevertheless, a recent study linked milk consumption and acne: milk and whey protein-based products contribute to elevations of postprandial insulin and basal insulin-like growth factor-I (IGF-I) plasma levels, which in turn leads to the already mentioned FoxO1 shift from the cell nucleus into the cytoplasm.
19,26
The total percentage of smokers in Portugal in 2010 was 25.5%
27 ; in this study, smokers accounted for 29.1% of participants. Acne prevalence was reported to be significantly higher in active smokers (40.8% versus 62.3% in this study), compared to non-smokers (25.2% versus 37.7% in the present work). 28 In our study, the analysis also revealed a dose-dependent relationship between acne severity and the average number of cigarettes smoked per day. Other authors also found a significant linear relationship between acne prevalence and the average number of cigarettes smoked per day.
29 Such relationship to tobacco has been widely studied, with most studies confirming an association, including physiological pathways. [28] [29] [30] Meanwhile, some studies fail to show or reveal a protective effect of smoking: a recent study found tobacco-smoking was protective against acne, but confirmed an association between cannabis-smoking and acne in both adolescent and young adults. 17 An older study claims that nicotine possibly plays an anti-inflammatory action on acne, being protective against it.
31
In addition to the role played by genetics in acne incidence, environmental exposure may also constitute a relevant factor. In one study, authors attribute 19% of acne cases to genetic factors 22 and therefore genetic factors may also explain particular acne manifestations. 22, 25 This study also found a relationship between acne prevalence and its presence in siblings and, in at least one of the parents, following the line of previous works, which affirm that genetics play a significant role in the onset of acne.
32
Comorbidities and other known acne features
The prevalence of facial lesions is higher on the cheeks, differing of that in the younger form of disease. 5 The found scarring percentage is similar to that found in the same paper (18.6%). In our work, scarring was correlated to acne grading. Acne scarring is known to be correlated to acne duration.
33
As previous studies showed, we confirmed a higher risk of acne in women with alopecia. Alopecia is related to high levels of androgens in hair follicles, both in women and men.
34
Androgen receptors are also found in sebaceous glands; when activated, these receptors stimulate hypersecretion of sebum.
In this study, 78.4% of women with hirsutism were also affected by acne, compared to only 49.9% of women without hirsutism. Women with hirsutism have a 3.6 times higher risk of developing acne, confirming previous results of a study conducted by two of the authors of this study. Hirsutism is caused by high levels of androgens, which are also associated with the onset of acne. 35 Another report concluded that hirsutism is not related to total testosterone levels, but to high levels of androstenedione and/or dehydroepiandrosterone sulphate (DHEAS).
35
The authors of the abovementioned report observed that 44.3% of women with acne also suffered from hirsutism and exhibited high androgen levels. In addition, the authors found that 22.4% of women with normal androgen levels were affected by acne and alopecia. 5 In different a study, only 21% of women with acne also suffered from hirsutism, which is lower than the percentage we found.
5 It is also important to note that seborrhea, acne, androgenic-type alopecia and hirsutism are present in both polycystic ovary syndrome and late-form congenital adrenal hyperplasia, due to elevated levels of androgens. 36 In polycystic ovary syndrome, the high levels of luteinizing hormone and hyperinsulinemia work synergistically causing, among other changes, androgen production 36 ; in late-form congenital adrenal hyperplasia, a very low level of plasma cortisol (due to 21-hydroxylase deficiency) fails to inhibit the hypothalamic-pituitary-adrenal feedback system, leading to oversecretion of ACTH, resulting in overstimulation of the adrenals, their hyperplasia and increased androgen production.
15 Late-form congenital adrenal hyperplasia is also characterized by some level of insulin resistance, which results in compensatory hyperinsulinemia which, in turn, may increase the responsiveness of the pilosebaceous unit to androgens.
15 Our study shows a higher association between feminine acne and hirsutism than other reports, which could be explained by a higher 21-hydroxylase deficiency, that may lead to a late-form congenital adrenal hyperplasia (which can sometimes be clinically presented as a polycystic ovary syndrome), more common in Southern European countries. 37 This insulin resistance, added to a diet with high caloric ingestion, i.e. mainly composed by high glycemic index carbohydrates and saturated fats, may lead to obesity and should lead one to preemptively invest in a hormonal study. 24 The discovery of any of these diseases will change treatment, correcting not only dermatological and endocrinal problems, but also solving psychological problems, like self-image and self-esteem issues. Several authors advocate that acne may be a risk indicator for increased body mass index and insulin resistance due to exaggerated mTORC1 signaling by Western diet, explaining the association of acne with increased body mass index, insulin resistance and early onset of menarche.
24,38
There is indeed a relationship between the use of oral contraceptives and the risk of developing acne. 8 The reason why this relationship was not found in this study may be related to the fact that data analysis was based on the examinations performed when study questionnaires were filled. Scientific evidence has demonstrated the efficacy of oral contraceptives in the treatment of acne.
8-
10
This effect was not evidenced in this study; however, the effects of oral contraceptives may have been masked (by the type of contraceptives used, collected data and sample characteristics). It is important to mention however that previous studies show that progestin-only oral contraceptives, 39, 40 single-rod containing etonogestrel 41 and levonorgestrel-releasing intrauterine systems 42 may worsen acne symptoms.
The occurrence of lesions during the premenstrual period in 63% of women with history of acne (compared to 31% in this study), as well as a 25% increase in awareness regarding the total number of lesions, are also documented. 43 These same authors also refer that acne normally worsens 10 days before the menstrual period and that such worsening persists throughout the menstrual period. 43 These findings are in agreement with the results observed in this study. The referred authors also concluded that acne is linked to the hormonal changes associated with the menstrual cycle.
We failed to find any eventual connection between acne prevalence and specific classes of pharmacological/ medicinal products, which goes against several previous reports, possibly due to small sample size. Such studies refer acne worsening with isoniazid, 44 corticosteroids, iodides, bromides, lithium, 45, 46 epidermal growth factor receptor inhibitors, cyclosporine, anticonvulsants, antipsychotics, antidepressants, tumor necrosis factor-alpha (TNFalpha) inhibitors, anabolic steroids, danazol, quinidine, azathioprine, cyclophosphamide and testosterone.
47,48
Although acne is reported to affect personal, social and professional life, this impact was not considered significant by over 30% of acne sufferers.
Limitations of this study
This study primarily reflects the Greater Porto area and therefore it is possible that certain values may differ from those of other populations or geographical areas. It is also important to mention that the use of a convenience sample may have artificially biased acne prevalence, as people with other health issues may offer a less-than-ideal representation, and healthy people may, to some point, not use the healthcare facilities and be under-represented. Regarding the dietary issues discussed, it should be noted that no quantification was made, which may have also altered our assessments. Weighting the subjects could also have added some interesting data and solidified known information on the subject of correlation between obesity and acne.
CONCLUSION
Despite the high prevalence of acne in adults, a large number of acne sufferers either feel unaffected by this condition or are unaware of its existence, particularly in those suffering from less severe forms.
This study evaluated both the presence and awareness of acne, as reported by patients and confirmed by clinical examination.
Many participants believe that acne affects their lives, especially on a personal level. Patients suffering from more severe forms of acne (higher grades) may benefit from the support provided by their general practice doctor and/or specific counseling.
It was not possible to find any connection between acne prevalence and specific classes of pharmacological/ medicinal products, though they are well described.
The results of this study have confirmed that acne prevalence increases with augmented calorie intake, smoking, hirsutism and seborrhoea, stressing the importance of prevention and of primary healthcare awareness and intervention.
